Synopsis
INTRODUCTION
In several articles 1-4 evidence was presented for a facile [ 
For EB (or EI), the thermally induced loss of unsaturation is pictured as involving cycloaddition of both 1,2-1,2 (or 3,4-3,4) dyads [reaction (1)] and of 1,2-1,4 (or 3,4-1,4) dyads [reaction (2) ].
GOLUB
In addition to reactions (1) and (2) rameter Q = (xAc + At)/,469 was determined for each film, before and after heating, and a thickness-normalized quantity Qh/Qo was calculated. Since
Qn/Qo was known to depend on cis content, 2 this quantity could not be used directly to characterize residual 1,4 unsaturation; instead, the latter was obtained by dividing each QJQo value by the corresponding Q'h/Qo, where Q' = 0.0083C 4-0.19. The Q' expression, which corresponds to the straight-line plot in Figure   1 , was obtained by photosensitized isomerization of CB which involves no loss of 1,4 unsaturation.
2 As noted above, departure from the straight line of Figure   1 , the analog of Figure 5 , ref. 2, is significant only for CB films heated above ca. 275°C.
RESULTS

AND DISCUSSION
As shown in Figure 2 The IR spectra of thermally isomerized CB were described previously 2 but not actually shown. For purposes of completeness, it is useful to include Figure to determine A', is admittedly not a suitable internal standard for VB at low degrees of reaction, but it is satisfactory for the other polymers. As a test for this, the values for the quantity (All.l/A6.9)o/(% 1,2)o for the unreacted EB, FI, DI, and CB are within 5% of each other.
The numbers associated with the straight lines for those polybutadienes ( one methyl group for every two vinyl double bonds reacted in a predominantly monocyclic structure. Thus, A' = 1.07 for EB implies that in this polymer somewhat more than one methyl is formed for every two vinyls consumed; at the other extreme, A' = 1.78 implies that almost every vinyl double bond consumed in DI or CB results in a methyl group. In VB, on the other hand, about one methyl is formed for every four to five vinyls consumed.
These surprising results concerning methyl production in the heated polybutadienes make it evident that reactions (1) and (2) 
:
Since the various vinyl-containing polybutadienes studied here were crosslinked on extended heating, as was observed for PB] ),5we may invoke reaction (5) and the intermolecular analogs of reactions (1), (2), and/or (4) to account for the thermally induced crosslinking in those polymers. Because of that crosslinking, it was not possible to use NMR spectroscopy to obtain supplemental microstructural information on the thermally rearranged polybutadienes.
Unfortunately, we are not able to be more precise about the thermal reactions leading to loss of 1,2or 1,4double bonds in the various polybutadienes. However, it is probable that they are consumed through cycloaddition as well as other processes, some of which yield methyl and some do not. Nor are we able to ac- The author thanks Robert D. Cormia for experimental assistance.
Note added in proo[: An attractive alternative to reaction (5) which can account for the loss of vinyls and the accompanying formation of methyls, with no apparent loss of vinylenes, in polybutadienes with low vinyl contents, is reaction (6) .
This reaction, which is analogous to the type III (or ene) cyclization, 4 is supported by the thermal cyclization of 3-methyl-l,6-nonadiene to cyclopentane-containing structures, v
